CLAIMS 



What is claimed is: 




15 



1. Liquid crystal compounds having the general structure: 

Z 2 Y 2 



5 (Structure IV) 



wherein X is selected from the group consisting of F (fluoro), CN (cyano), 




OCF3(trifluoromethoxy), and^NSC(isothiocyanate); 



Tj is a triple bond; 



Yi and Y2 are a pair of substituenfe selected from the group consisting of H and F, and Y\ 



10 =Y 2 ; 




Z\ and Z2 are e/pair of substituents selected from the group consisting of H and F, and Z\ 
= Z2; and, 

at least one of the pairs Y\ and Y2 and Z\ and Z2 are substituted with F; 

Rn is selected from the group consisting of an alkyl group having the general formula 
CnH^n+i, an alkenyl group having the general formula C n H 2n -i, an alkoxy group having 
the general formula OC n H2n+i, an alkenoxy group having the general formula OC n H2 n -i, a 
group of the general structure 
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10 



• 





(Structure VI) 



and a group of the general structure 





(Structure VII) 



wherein R x for both structures is selected from a group consisting of an alkyl group 

/ 

having the general formula C x H2 X +i, an alkenyl group having the general formula C x H2 X -i, 
/ 

an alkoxy group'having the general formula OC x H 2x +i ? and an alkenoxy group having the 
general formula OC x H2 X -i. 



/ 



2. A liquid crystal compound as s 



Yj and Y2 are substituted with F ^fidV^and Z 2 are H groups. 




in claim 1, wherein X is substituted with F; and, 



3. A liquid crystal compound as set forth in claim 1, wherein R n is selected from a group 
15 consisting of an alkyl group having the general formula C n H 2n +i, an alkenyl group having 
the general formula C n H 2n -i 5 an alkoxy group having the general formula OC n H 2n +i 5 and 
an alkenoxy group having the general formula OC n H2 n -i where n is approximately 2 to 12. 
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4. A liquid crystal compound as set forth in claim 1, wherein R x is selected from a group 
consisting of an alkyl group having the general formula C x H2 X +u an alkenyl group having 
the general formula C x H2 X -i, an alkoxy group having the general formula OC x H 2x +i, and 
an alkenoxy group having the general formula OC x H2 X -i where x is approximately 2 to 
12. 

5. A liquid crystal compound as set forth in claim 1, wherein R n is an alkenyl group 
having the general formula C n H2 n -i. 

6. A liquid crystal compound as set forth in claim 1, wherein R n is an alkenyl group 
having the general formula C n H 2n -i where n ranges approximate ly from 2 to 12. 

7. A liquid crystal compound as set forth in claim 1, wherein R n is an alkenyl group 
having the general formula C x H2 X -iCH=CH-(CH 2 )-. 
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wherein X is selected from the group consisting of F (fluoro), CN (cyano), 
OCF 3 (trifluoromethoxy) 5 and NSC(isothiocyanate); 

Ti is selected from the group consisting of a triple and a double/Jovalent bond between 
two carbons; 

T 2 is selected from the group consisting of a triple apd a double covalent bond between 
two carbons; and, 




Ti is not equal to T 2 when Ti or T 2 is a doable bond; 

Yi and Y 2 are a pair of substituents selected from the group consisting of H and F and Yi 
= Y 2 ; 



Zj and Z 2 are a pair of 
= Z 2 ; 



substiments selecte| from the group consisting of H and F and Zj 



Ai and A 2 are a pair^f substituents selected from the group consisting of H and F and Aj 
= A 2 ; 

at least one ot the pairs Yi and Y 2 , Z\ and Z 2 , and Ai and A 2 is substituted with F; and, 

R m is selected from the group consisting of selected from a group consisting of an alkyl 
group/having the general formula C m H 2m +i, an alkenyl group having the general formula 
CrJ? 2m -i, an alkoxy group having the general formula OC m H 2m+ i, and an alkenoxy group 
jiaving the general formula OC m H 2m _i. 



9. A liquid crystal compound as set forth in claim 8, wherein X is a substituted with F; 
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Yj and Y2 are substituted with F; and, 



Z\ and Z2 and Ai and A2 are H groups. 



10. A liquid crystal compound as set forth in claim 8, wherein Ti and T2 are triple bonds 



between two carbons. 



1 1. A liquid crystal compound as set forth in claim 8, wherein R m is selected from a 
group consisting of an alkyl group having the general formula C m H 2m +i, an alkenyl group 
having the general formula C m H 2m -i 5 an alkoxy group having the general formula 
10 OC m H 2m +i 5 and an alkenoxy group having the general formula OC m H2 m -i where m is 
approximately 2 to 12. 



12. A liquid crystal compound as set forth in claim 8, wherein R m is an alkenyl group 
having the general formula C m H 2m -i. 




VS 




13. A liquid crystal compound as set forth in claim 8, wherein R m is an alkenyl group 



having the general formula C m H2 m -i where m ranges approximately from 2 to 12. 



jV6 



14. A liquid crystal compound as set forth in claim 8, wherein R m is an alkenyl group 



20 



having the general formula C m H2m-iCH=CH-(CH 2 )-. 
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A eutectic mixture of liquid crystal compounds comprising at least two liquid crystal 
' compounds, including at least one compound having the general structure 




Z 2 Y 2 



(Structure IV) 

5 wherein X is selected from the group consisting of F (fiuoro), CN (cyano), 
OCF3(trifluoromethoxy), and NSC(isothiocyanate); 

Tj is a triple bond; 

Yi and Y 2 are a pair of substituenj/selected from the group consisting of H and F and Yi 
= Y 2 ; 



10 Z\ and Z 2 are a pair of suj^tituents selected from the group consisting of H and F and Zj 

= Z 2 ; 

at least one of th^pairs Yj and Y 2 and Z\ and Z 2 are substituted with F; 

Rn is selecte^Trom the group consisting of an alkyl group having the general formula 
C n H 2n +i, ^h alkenyl group having the general formula C n H 2n -i, an alkoxy group having 
15 the general formula OC n H 2n +i 5 an alkenoxy group having the general formula OC n H 2n -i, a 
Ip of the general structure 



(Structure VI) 
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and a group of the general structure 




>- 



(Structure VII) 

wherein R x for both structures is selected from a group consisting of an alkyl group 
having the general formula C x H 2x +i, an alkenyl group having the general formula C x H 2x - 
an alkoxy group having the general formula -OC x H 2xV {; and an alkenoxy group having 
the general formula -OC x H2 X -i. 



16. A eutectic mixture of liquid crystaLcx>mpounds comprising at least two liquid crystal 
compounds including at least one compound having the general structure 




(Structure V) 

wherein X is selected from the group consisting of F (fluoro), CN (cyano), 
OCF3(triflu^omethoxy), and NSC(isothiocyanate); 

Ti is selected from the group consisting of a triple and a double covalent bond between 
two carbons; 

/ 
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T2 is selected from the group consisting of a triple and a double covalent bopti between 
two carbons; and, / 

Ti is not equal to T 2 when Ti or T2 is a double bond; 

Yj and Y2 are a pair of substituents selected from the group consisting of H and F and Y\ 
5 =Y 2 ; 

Z\ and Z2 are a pair of substituents selected from tjie group consisting of H and F and Zj 
= Z 2 ; 

Aj and A2 are a pair of substituents selepted from the group consisting of H and F and Ai 
= A 2 ; 

10 at least one of the pairs Yj and/Y 2 , Z\ and ZA an^i A\ and A 2 is substituted with F; and, 

R m is selected from the gr^up consisting of ; elected from a group consisting of an alkyl 
group having the general formula C m H 2m +i, an alkenyl group having the general formula 
C m H 2m -i, an alkoxy group having the general formula OC m H 2m +i, and an alkenoxy group 
having the general formula OC m H 2m _i. 

15 



17. A metljbd for preparing liquid crystal compounds, comprising the steps of: 

/ 

^ reacting an iodobenzene as shown in Structure 1 with trimethylsilyl acetylene 
in the presence of a catalyst and an amine to produce an trimethylsilylacetyl 
derivative as shown in structure 2; 
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(Structure 1) 




(Structure 2) 



b) isolating the frimethylsilylacetyl derivative shown in structure 2 from the 
reaction of the^iodobenzene shown in structure 1 and trimethylsilylacetylene in 
the presence of the catalyst and the amine; 

c) reacting the trimethylsilylacetyl derivative shown in structure 2 with a base to 
remove trimethyl silane and to give an unsubstituted product as shown in 

icture 3; 




(Structure 3) 
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10 



d) isolating the unsubstituted product as shown in structure 3 fromahe reaction of 
the trimethylsilylacetyl derivative shown in structure 2 with mt base; 

e) reacting the unsubstituted product as shown in structure 3 with a brominated, 
substituted benzene as shown in structure 3 a to gjye a tolane product as shown in 
structure 4; 




f)^blating the tolane product shown in structure 4 from the reaction of the 

/^substituted product as shown in structure 3 with the brominated, substituted 
benzene brominated, substituted benzene shown in structure 3 a; 

o wnerein X is selected from the group consisting of F (fluoro), CN (cyano), 



dCF3(trifluoromethoxy) 5 and NSC(isothiocyanate); 
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Tj is a triple bond; 



Yi and Y2 are a pair of substituents selected from the group consisting of H and F 5 aip Y\ 

= Y 2 ; 

Z\ and Z 2 are a pair of substituents selected from the group consisting of Ij^nd F, and Zj 
5 = Z2; and, 

At least one of the pairs Yi and Y 2 and Z\ and Z 2 is substituted with F; 

R n is selected from the group consisting of an alkyl grotfp having the general formula 
CnH 2n +i, an alkenyl group having the general fonp^a C n H 2n -i, an alkoxy group having 
the general formula OC n H 2n +i, an alkenoxy group having the general formula OC n H 2n -i, a 
10 group of the general structure 



15 



R2 




and a group of the generaKstructure 





wherein R x jfcr both structures is selected from a group consisting of an alkyl group 
having th^ general formula C x H 2x+ i, an alkenyl group having the general formula C x H 2x _], 
an alkoxy group having the general formula OC x H 2x -h, and an alkenoxy group having the 
genei/al formula OC N H 2x _i. 
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18. The method for preparing liquid crystal compounds as set forth in claim 17, wherein 
the catalyst in steps a) and e) is Pd(Ph 3 ) 2 Cl2/CuI. 

19. The method for preparing liquid crystal compounds as set forth in claim 17, wherein 
the amine in steps a) and e) is triethylamine. 

20. The method for preparing liquid crystal compounds as set forth in claim 17 5 wherein 
the base in step c) is NaOH. 
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(Structure 6) 



10 



b) isolating the trimethylsilylacetyl deriy&tive shown in structure 6 from the 
reaction of the iodobenzene shown iv( structure 5 and trimethylsilylaeetylene in 
the present of the catalyst and the'amine; 

c) reacting the trimethylsilylacetyl derivative shown in structure 6 with a base to 

remove trimethyl silane and to give an upsubstituted product as shown in structure 

\ 

7; 



15 




(Structu/e 7) 

d) iso/ating the unsubstituted product as shown in structure 7 from the reaction of 
the /rimethylsilylacetyl derivative shown in structure 6 with the base; 

eVreacting the unsubstuted product as shown in structure 7 with a substituted 
romoiodobenzene as shown in structure 7a in the presence of a catalyst, an 
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amine, and triphenylphosphine to prepare a brominated, substituted tolane product 
shown in structure 8; ^ 



/ 




(Structure 7a) 




(Structure 8) 

f) isolating the brominat/d, substituted tolane product shown in structure 8 from 
the reaction of the unsubstuted product as shown in structure 7 with the 
substituted bromoibdobenzene as shown in structure 7a in the presence of the 
catalyst, the amine, and triphenylphosphine; 

g) reacting tjae brominated, substituted tolane product shown in structure 8 with 
trimethylsilyl acetylene in the presence of the catalyst, the amine, and 
triphenylphosphine to produce a trimethylacetyl derivative as shown in structure 
9; 



>; / 
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10 



15 




(Structure 9) 

h) isolating the trimethylacetyl derivative shown in structure 9 from the reaction 
of the brominated, substituted tolane product sh^oi in structure 8 with 
trimethylsilylacetylene in the presence of th^atalyst, the amine, and 
triphenylphosphine; 

i) reacting the trimethylsilylacetyl de/ivative shown in structure 9 with a base to 
remove trimethylsilane and pro^ce an unsubstituted product as shown in 
structure 10: 




(Structure 1 

j) isolating the unsubstituted product shown in structure 10 from the reaction of 
the trim^thylsilyl derivative shown in structure 9 with the base; 

k) reacting the unsubstituted product shown in structure 10 with a substituted 
brdmobenzene as shown in structure 10a in the presence of a catalyst, an amine, 

ana triphenylphosphine to produce a bis-tolane product as shown in structure 1 1 ; 
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* 




(Structure 10a) 



n 




(Structure 11) 



1) isolating the bis-tolane produyfshown in 'picture 1 1 from the reaction of the 
unsubstituted product show^in structure 10j with the substituted bromobenzene 
shown in structure 10a ]A the presence of the catalyst, the amine, and 
triphenylphosphine* 

1 0 wherein for the structures shown, X is selected from the group consisting of F (fluoro), 
CN (cyano), OCF 3 ^fifluoromethoxy) ? and NSC(isothiocyanate); 

Ti is selected fipxn the group consisting of a triple and a double covalent bond between 
two carbonsy 

T 2 is selected from the group consisting of a triple and a double covalent bond between 
15 two caAons; and, 

Ti jis not equal to T 2 when Tj or T 2 is a double bond; 
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Yi and Y 2 are a pair of substituents selected from the group consistingKifH and F and Yj 
= Y 2 ; 

Zj and Z 2 are a pair of substituents selected from the gperup consisting of H and F and Zi 
= Z 2 ; 

Ai and A 2 are a pair of substituents selecte^Trom the group consisting of H and F and A\ 
= A 2 ; 

at least one of the pairs Yi and Y^Z\ and Z 2 , and and A 2 is substituted with F; and, 

R m is selected from the grow* consisting of selected from a group consisting of an alkyl 
group having the generaj/formula C m H 2m+ i, an alkenyl group having the general formula 
C m H 2m -i, an alkoxy g/oup having the general formula OC m H 2m+ i, and an alkenoxy group 
having the generar formula OC m H 2m _i. 

22. The method for preparing liquid crystal compounds as set forth in claim 21, wherein 
the catalyst in steps a), e), g), and k) is Pd(Ph 3 ) 2 Cl 2 /CuI. 



23. The method for preparing liquid crystal compounds as set forth in claim 21, wherein 
the amine in steps a), e), g), and k) is triethylamine. 



24. The method for preparing liquid crystal compounds as set forth in claim 21, wherein 
the base in steps c) and i) is NaOH. 
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